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Studying pebbly beaches on the Caucasian coast of the Black Sea in 
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_TSVELIEH, ‘Petr ‘Tmofeyevich_ {rsvetyh,_ P.T.]3 ZARVA, L., rede} TSURKAN, Po, 
Pio Hekhn. rede .. ee 


os The dovele out of pirsduction relations duriag the transition of 
os Selo nt of sotaialistychnykh vyrobnychykh vidnosyn v period 
-perekhodu _ do. komundzn. Kyiv, Derah.vyd-vo polit. litery URSR, 1960. | 
= 126-p = pe ot (MIRA A122 oe 
“(Rusole—Beononte. conditions) - (Haasie—tnoncete policy) . 
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heronautics without airports. Kryl. rod. 8 no.2:20-22 F ‘57, 
(Airplanes) (MLRA 10:4) 
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Radio ~ Interference 


; i The struggle againat. interference, Radio, 29, No. 3, 1952, 


| 
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Monthly List of Russian Accessions, Library of Congress, June 1952. Unclassified. i: - 4 
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11a Ladd THTO, 2.B.j IARIONOY, G.Ye., tokhnicheskiy redakter, == 
[Magnetic phenomena] Magnitnye iavleniia. KMeskva, Gos.energ. izd-ro 7 

1951, 111 p. (Massovaia radiobibliotoka, no.119) [Microfilm] ie 
(Blectromagnetism) (Ferromagnetism) (MIRA 8:4) ane 
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“Magnet ‘phenonena, Moskva, Gabe nen ERtZAa ys, 1951. 
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Monthly List of Russian Accessions, Library of Congress, December 1952. Unclassified, 
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Science . 


Magnetic phenomena. Moskva, Gosenergoiadat, 1952 


iz 9. “Ugathly List of Russian Accessions, Library of Congress.February, 1953. Unclassified. 
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“The Smelting of Rail Steel from Low-Mnnginese Pig Iron. 
Without the Addition of porroueneeneee: in the Boiling Peroid” 


Stal! Io. 5. 1956, pp 431-437, 
Siberian Metallurgical Inst. 
Kuznetsk Metallurgical Kombinst 


Translation M-3,053,011, 19 Dee 56 
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_ ‘The influence of the casting temperature on the proper- 
tles of killed carbon steel... Ya. Zarvin and F. N. 
Agaletskil. Teoriya Prakt, Mei 10) NOTTS STE Was) 
_ Chem, Zente. 1939, H, SUL. —The stcfects in ingots cast in 
* the Kirov works from @ steel contg, (4,76 C were dus 
to unsatisfactory casting conditions, Increasing the leinp, 
from 1415 to 1470% for the casting of heavy ingots weigh- 
Ing 7 metric tons reduced cavity formation, segregation, 
¢te,, without Increasiog crack formation anil other flaws. 
The casting rate should be about (2.86.9 metric tons per 
niin; the toial duration of the cating process, hawever, 
should be as shurt as possible, MG. Moure 
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MCHEDLISHVILI, Vititene Aekpandrovichi LYUBIHOVA, Galina Aleksandroyna; 
_  SAMARIN, Aleksandr Mikhaylovich; ZARVIN,. Yes Ta. » rede; ROZAN~ 
TEURIG, ‘Ya.D,, red. ied~va; BVENSOU, I.M., tekhn.red. 


[Role of manganese in preventing tha harmful effect of sulfur 

on the quality of steel] Bol’ margantsa v ustrarenii vrednogo 

' yYldianiia sery na kachestvo stali, Moskva, ie aes a 
‘4ad-vo litery po chernoi £ tavetnod motallurgis, 1960, 53 
(MIRA 1315). 


(Manganose) -. (Steel--Hetallurgy) 
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"Translation £ from: Referativayy zhurnal, Metall rulyas 1958, Nr 8, p 36(USSR) 


AUTHORS: = Zarvin, Ye.Ya., Zil'berahteyn, M.B, 
TITLE: .- On the Rate of Absorption of Hydrogen From Furnace Gases 
(O skorosti pogloshcheniya vodoroda iz pechnykh gazov) 


PERIODICAL: Tr. Sibirsk. metallurg. in-ta, 1957, Nr 4, pp 58-68 


ABS STRACT: Gases evolving from molten metal in furnaces of 185- and 
. 370-t capacity were withdrawn by means of a steel bell with no 
internal lining and with the following dimensions: diameter 
220 nim; height 250 mm; wall thickness 6 mm, The gases 
-were stored in a gas-collector unit. The operation of with- 
. drawal of gases required f-1.5 minutes, The composition of 
gases collected varied within the following limits: 83.0-97.0% 
CO, .1.4-8.0% CO2, 0.6-6.0% Ho, 0-0.6% CHy, and 0,3-4.0%No2, 
The presence of CHyg indicated that secondary reactions were 
taking place in the bell and in the flue pipe. According to com- 
putations, the intensity of the absery ion of H2 from the flue 
gases amounted to 0.34 and 0.20 cm?/100 g-min in the 185-t 
and the 370-t furnace, respectively, at the beginning of the 
‘pure- boiling stage and, analogously, 0.51 and 0.40 cm 3/100 
Card 1/1 g:min at the end of that period. A.S. 
1. Furnaces--Properties 2. Hydr ogen--Absorption 3. Waste gases 
- --Chemical analysis 
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ee sels am DEMYKIN, K.V¥., inuh,; VASIL'YEV, A.N., 

; ulfar balance in 370-ton and 190-ton converter smelting of. low- 
manganese and ordinary pig iron, lav. Vy. uchebs ZAVe; cherne 

mote 20 o43 23435 Ap "Be (MIRA 11:6) 


le Sibirskiy netallurgicheskiy institut 1 Xumnet skfy metallurgi~ 
chesity kombinat,- 


(Bessemer process) (Sulfur) 
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POLUKHIN, Petr Ivanovich, prof., doktor tekhn. nauk; GRDINA, Yu.V., 
“ (profs;: dsktor tekhn, nauk; ZARVIN, Yevgeniy Yakovlevich, prof.; 


GROMOV, N.P., prof., nauchityy red.; COROBINCHENKO, V.é., inzh., 
red, izd-va; ATTOPOVICH, M.K, [deceased], tekhn, red. 


{Rolling and heat treatment of railroad rails]Prokatka 4 termi- 
cheskaia obrabotka sheleznoderoshnykh rel'sov. [By}P. 1. Polukhia 
idr. Moskva, Metallurgizdat, 1962. 510 p. (MIRA 16:2) 
_ (Rolling (Metalwork)) - (Railroads—-Railg) 
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137-1958-1-335 


' Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 1, p 51 (USSR) 
_ AUTHORS: Zarvin, Ye. Ya., Zil'bershteyn, 'M.B. . 


- TITLE: Rate of Absorption by Metal of Hydrogen From Furnace Gases P| 
7 (K voprosu o skorosti pogloshcheniya metallom vodoroda iz ; 
pechnykh gazov) 


PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR, 
or: _ 1957, pp 553-559. Diskus. pp 650-655 


ABSTRACT: A study of the rate of absorption by metal of H from furnace 
es gases during melts in basic open hearth furnaces of 185 and 370 
ton capacity was made on the basis of data on the H content of 
the metal and slag, and the results of determinations of the com- 
‘position and quantity of the gases liberated fromthe bath. A 
general view of an installation for removing gas from the metal 
bath during a heat is adduced. Metal specimens were sampled 
during the period of boil by immersing steel beakers into the 
molten bath. Slag samples were taken in a flow viscosimeter. aan 
The composition of the gases varied within the following percent- al ae 
tual limits in the entire group of heats: CO 83-97, CO. 1.4-8, ; 
Card 1/3 Hy 0.6-6, CH, 0.0-0.6, Nz 0.3-4.0. During the Seriod of 
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7 pure boil, [H| fluctuated in the 1.8-6.2 ml/100¢ range. The 
rate of absorption of Hy from the furnace gases was established 
on the basis of the equation : AH+AH' z AH", where AH is 

_. the amount of H liberated from the bath with CO bubbles per 
minute; Z\H' is the amount of H going to increase the amount 
thereof in the bath during the same period, or the amount of H 
liberated on reduction of the content thereof in the bath (in the 
. ...\ datter case thie. quantity will be negative in sign): AH" is the 
wore _ amount of Hz “absorbed ‘from the furnace gases .per:minute! This. 
equation holds only. for the period of pure boil. ‘Depending on the 
absolute. H_ content inthe liquid bath and the composition and the 

‘viscosity of the slag, an increase in the rate at which'the C -burns 

off may either have no effectat all or a positive effect on (HJ. 

At the end of the period of pure boil the rate‘of absorption by the 

metal of H from the furnace gases is greater than at the start 

of that period. The hypothesis is advanced that the greater rate 

'of absorption of H at the end of pure boil is explainable by the 

considerable rise in temperature and basicity of the slag. Rise 

; in temperature is accompanied by a drop in the (37H): (H] ratio, 
Pt aa 2/3 and an increase in the basicity of the slag is accompanied by an 
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- 137-1958-1-335 
Rate of Absorption by Metal of Hydrogen From Furnace Gases 


increase in absorption of H thereby, The rate of absorption of 
-H in-a 370-ton furnace is lower than in a 185-tonner, and this 
confirms the possibility of smelting high-quality metal in large 
Capacity furnaces. The Authors have come to the conclusion that 
‘the speed at which H is transported from furnace gases into the 
metal attains a high order of magnitude. 


I.P, 
1. Liquid metala--Hydrogen absorptien--Test, results 2, Hydrogen 
selibsorptien 3. Open hearth furnacas-.Performancs 4. liquid 

te telomw-Sampling 


‘Card 3/3 
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i  * ZARVIN, Ye.Ya.3 SHIROKOV, N.I.3 GORDEYEVA, L.T. 
~ metnanninsiseadtnicn 
; Effect of the deoxidation method on “noneetal lie inclusions 


and fatigue properties of rail steel. Izv. vys. ucheb. zav.; 
chern. met. 7 no.l10:41-44 '64. 


(MIRA 17:12) 
1. Sibirskiy metallurgicheskiy* institut. 
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MORON, A,D,3 TOESTOGUEOV, NV.5 ZARVIN, Yo,Ya,; TIMMERMAN, VP, LEVIN, 
» AeMes GUROV, AK, =. aot 


Making manganese alloys fraa Use aeposit manganese ores. lov. vys. ose 
wahebs zaves chern, met, no.12146-54 160. (MIRA 14:1) ae 


le , Sbirakty motallurgichosk1y institut. 
(Usa Yalley—Manganese ores) spe 
(Manganese alloys—-Metallurgy) : ae 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9" 


5/2001 CIA-RDP86-00513R001963910003-9 


7 SLU I bo PATA PES ABE SURLE EGE SRS SSR TERE BE REY GFE 


OGUZOV, N.Vas GUROV, AK; LEVIN, AM; 


- Use of silicomanganae made of Usa ores for the reduckion of 
steel, Izv. vys. ucheb. zave; chern. mete no.12355-62 '60, 
_ ae (MIRA 1431) 
‘1. Stbirskiy Sa inatitut, — 
at Usa Yalley--Ore deposits) 
Silicom-manganese alloys) 
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oamovyEy; Ve Tet. zane, Yostas— ie ak 5 ae er i a a a 
: - Using a model to investigate spl shing during the blewing of open- 
be wath s eee furnaces by eone ressed air. Inv. vysauchob, 2ave; chem.net. 8 
en NOG BEAD hI GG ge ns ____(MIRA_18:8) 


1, Sibirskiy notallurgicheskiy institut. 
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es xk ‘ange doteent; -WIKHAYLETS,-N.S.,—inghener;-—DEMYKIN,-K.V., 
inshoner. 


Using Vow-manganese pig iron without adding ferromanganese during 
the boiling stage in the smolting of rail steel, Stal' 16 no.5:; 
431-437 Ky '56. — (MLBA 9:8) 


1. Sibirekiy netallurgicheskly inatitut i Kuznetekty motallurgi- 
cheskiy kombinat. 
(SueLting) (Ferromanganeso) 
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YAVOYSKIY, V.1., otv. red.3 BIGEYEV, A.M., red.3 BORKO, Ye.A., - 
red.; GLINKOV, M.A., red.; ZARVIN, Ye.Ya., red. 3 3 
_ .. KAPUSTIN, Ye.A., red.; KOCHO, V.S., reds; KUDRIH. V.A., 1 
oo. peda LAPITSKTY ,-V.1. 5. red.3 LEVIN, S.L.,:red.j C1K5, 0. 
-'GIN,, red.3 ROMENETS, V.A., red.; UMRIKHIN, P.V., red.3 
FILIFPOV, S.I., red. Steg 


[Theory and practice of the intensification of processes 
in converters and open~hearth furnaces; transactions] 
Teoriia i praktikea intensifikateii protsessov Vv konferte- 
rakh 4 martenovskikh pechakh; trudy. Moskva, Metallurgiia, 
1965. 552p. (MIRA 18:10) 


1. Mezhvuzovskoye nauchnoye soveshchaniye po teorii i 
-praktike intensifikatsii protsessov v konverterakh i mar- 
~ tenovekikh pechakh, 2. Moskovskiy institut stali i splavov 
(for Filippov). 3. Zhdanovskiy metallurgicheskly institut 
(for Kapustin). 4. Ural'skiy politekhnicheskiy institut 

(for Umrikhin). 
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Operating conditions of hydraulic coal dredging oquipmen’ ond 


its protection during automation. Trady VWildidrouglia no.3s ie fi 
1LA7-153 +63 — (MTRA 1822) ee 
1. Donetskiy politekhnichevkly institut. ; 
{ 
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ss BORUMENSEIY, A.G., dots, ;-ZARYA, A.N,, insh. 


H 
" Apparatus for the automat{o control of ‘coal suction plants in me 
hydraulic mines, Ugol! Uer, 3 no.1l:38-40 N 'S9, |. 


(MIRA 13:3) 


me, 1 -Donatakty indus trial'nyy institu, 
< (Hydraulic mining) (Automatic control) 
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- Prevention of invalidity in collective farmers suffering 


' ' 
from eye. diseases. Felld. 4 akush. 28 NO of, $2 1-28 im ee i 


le Kolichoz npat! Lenina", Faleshtskiy rayon, a cers ta SSR 
Mee aaa 
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ZARYA. K.1.3 KOZIN, A.V. 7 
, Grdani#ation of measures decreasing the incidence of eye 
diseases in village polyclinics. Zdravookhraneniye 6 no.1; 
20-23 J-F'63.. - (MIRA 16:8) 


1. Iz Faleshtskoy rayonnoy bol'nitay (glavayy vrach A.V. 


Kozin). 
——" (MOLDAVIAe=PUBLIC HEALTH, RURAL) 
(MOLDAV IA-~EYE~—-DISEASES AND DEFECTS ) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9" 


"APPROVED FOR RELEASE: 03/15/2001 SCTASRDPS6- 00513R001963910003- 9 


yay drags as 


SOOM Vie ee 


- UssRy/tiueLee y Physics - Counte Pay Gaps onents- 


"study of Nonionizing Components of Cosmic Reys in the Stratosphere," V. S. Zarye, 


Yu. A, Smorodin, Z. I, Tulinova, Phys Inst im Lebedev, Acad. Aci USSR, Moscow Stute U 
"DAN SSSR, Vol 91, No 3, pp 495-498 


Previous works (see Vernov et al. DAN SSSR, 61, 4; 62,3; 73,3 (1948-1950) proved 


electron nature of soft conponent in stratosphere. Such electrons should be folloved 


by photons, the ‘intensity of which may be computed using cascade theory. Sxpts rer- 


formed in 1949 with belloons confirmed that no less than half of secondary cosinic 


particles ere generated in stratosphere by photonn, Presented by Acad D. V. 


- Skobel!tsyn 29 May 53. 


262769 
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ZARYAD OVA. 
: USSR / Humin a 


op esd 28% cme TOnaES ae z 
, Animal Physiology. Digostion, Stomach. — 
@ ‘. Abs Jour —; Rof Zhur ~ Biol., No 15, 1958, No» 70252 


Author : Zaryadova, Yor A.j3 Gorolik, Yoo M. 
Inst : Grodnonsk Agricultiral Institute 
Title ~ 3 Studies of tho Secretory and Motor Funotions of the 
: Stomach 
“Orig: Pub Tr. Grodnonsk. s.-kh. in-ta, 1957, No 3, 273-276 
Abstyact Tho eddition of concontrates of vitamins A (12,500-15,000 
ae units per 100 kg) and D (1000 units por 100 kg) to tho 
food of shoats carly in the spring lod to an incroasoc in 
weight and socrotion of tho gastric succus, and also 
Inoroasod ite digostivo poworg and acidity. Tho movomonts 


- of tho stomach bocamo more froquont and uniform; thoro was 
an acceleration of evacuation of tho gastric contents. 


Cera: 1/1 
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ZAR'YAN, Nairi; SEREURYAKOV, K.(translator] . 

(There the cherry blossomed; Japanese sketches. Translated 
‘trom the Armenian] Tam tsvela vishnias iaponskie ocherki. 
Moskva, Sovetskii pisatel', 1965. 183 p. (MIRA 18:10) 
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Abstract 


Institution 
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ENB. ; REET ER Ero 
x leeearen and improvement of nozzle platés of the control 
. stage 


oe 


Deych, M.¥e., Kand. Tech. Sc4,, and Zaryankin, A.Ye., 


' (the narrowing and the. widening profile) are discussed. 


. plates, and the results achieved are explained in 


No. date - 


Teploenergetika, 10, 14-20, 0 1955 


Some results. of research on nozzle plates, made in 
order to compare the operation of the two main types 


The research method, the characteristic of the nogzle 


detail. Twelve diagrams. One Russian reference, 1954, 


_ 1 German, 1910, 


Moscow Power Institute | — Be 
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Translation from. Referativnyy zhurnal, Mekhanika, 1957, Nr 2, p 74 (USSR) 
AUTHOR: _...Zaryankin, A-Ye. =e ° 
TITLE: _ Inve stigation of the Boundary Layer in Turbine Cascades at High 


Speeds {Issledovaniye pogranichnogo sloya v turbinnykh 
reshetkakh pri bol'shikh skorostyakh) 


tr. 


ABSTRACT: _ Bibliographic entry on the author's dissertation for the degree of 
Candidate of Technical Sciences, presented to the Mosk. energ. 
in-t (Moscow Power Institute), Moscow, 1956. 


| ASSOCIATION: ‘Mosk. energ. in-t (Moscow Power Institute), Moscow 


1. Turbines--Performance 2. Boundry layer--Analysis 


- Catd 1/1 
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ee 96-93-86 /26 
AUTHOR: . Deych, M.E. (Dr. Tech.Sei.) & Zaryonkin, A.B. (Cand.Tech.Sei.) / 
TITLE: oT An experimental investigations of the turbulent boundary layer at 


uel . high aubsonic speeds. (Ekeperimental'noye iasledovaniye turbulentogo 
- PERIODICALS | pogranichnogo sloya pri bol'ahikh doavukovykh skorostyakh. ) 


PERIODICAL: -Teploenergetika, 1038, -... No.3. pp. 21-20 (ussn) 


ABSTMACT In order to investigate the turbulent boundary layer at high subsonic 
‘speeds the Moscow Power Institute set up the rig illustrated 
dingrammatically in Fig.l. The boundary layer investigated was set 

up on the ntraightground section of the upper ingort 1, To ongure 
that the boundary layer was turbulent a shallow groove was cut. A 
icro-nozzle was fittod 120 mm from the groove. ‘The micro-nozzle 
was positioned by means of a micrometer acrow., The installation 
could be used. to determine the characteristics of the boundary layer 
during independent change in the M and He numbers and the pressure 
gradient. The magnitudes determined by direct measurement were the 
initial pressure, the pressure vf complote retardation in the 
boundary layer, the temperature of complete retardation, the static 

_ pressure along the investigated surface ‘and the static pressure 
-aeross the boundary layer at the section ‘where the nose of the micro— be 
probe was. In almost all of the tests the change of the static . gi 
pressure in the boundary layer was. small. Several equations 
required in the worl: are formulated. Fig.2. givea six velocity es 

Card 1/4 profiles obtained at a constant Reynolds number of 2.5 x 106 with the ye 
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An experimental investigation of the turbulent boundary Mayer at high 
~ gubgonic specds. - 


nunber M variable. All the experinental points withia the range 
M = 0.31 - 0.98 lic on a single curve, an expression for wuieh is 
given; without great error the curve can be replaced by a straight ! 
lino, the formula for which is given. Other formulas are, cf course, Feed fo 
possible, and any relationship that satisfactorily approxinates tho ae 
_ velocity profile in the boundary layer of an incompressible lijuid 
can be extended to a flow of compressible fluid. The cxtrupclation 
need not be limited to sonic speed but can be axtended to low 
supersonic speeds, but in this case it is difficult to obbain pure 
gradicntless flow. From the results it is also possible to 
calculate values of the integral thicknesses of the layer and to 
construct curves of thom as a function of ) as slow in Fig.3. ; 
The scattor of experimental points near sonic speeds occurs because o 
of ‘confusor' type flow. fhe scatter of points at subsonic speeds 
occurs because the points relate to difforent vuluos of Reynolds 
number. The experimental results are in full accordance with thecry. ; 
| Experinental values for the height of the boundary layer for sede: 
different values of M are given in Fig.4. On nearing the sunic wipes 
speed the reduction in thickness of loss of impulse is about 15%. 
Since the velocity profile is independent of M it noy be supposed 
Card 2/4 that Re is the main parameter that determines the velocity profile 
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‘An experinental investigation of the turbulent boundary layer at high subscaic 
speeds. " . gp the absence of a pressure gradient, and the results of numercus 


experiments on ita influence in an incompressible fluid can bea 
extrapolated to a flow in o comprossible fluid. Fig.5. gives six 
_ velocity profiles obtained whilst varying Ne whilst keeping M 

2 constant. Increase in Re from 0.61 - 1.08 x 105 causes a 

é : characteristic change in the velocity profile, but farther increase 

. in Re doas not cause a change in the velocity profile. Therefere, 

: for values of Re greater than about 1 x 109 +he velocity profiles 
‘are oxpressed by the general relationship Eq(6). At high speeds the 
influence of He on the turbulent boundary layer is qualitatively of 
the sane crier as in flows of incompressible fluid. To investigate 
the influence of M in the presence of a pressure gradient, velccity 
profiles were determined in the diffusor region (Fig.6A) and during 
toonfusor' flow Fig. 6B. The curves show that all the experimental 
points fall on a single curve, whatever the value of M. This confirms 
the conclusion that at subsonic speeds change in If does not cause 
appreciable change in the velocity profile. The influence of 
compressibility on the structure of the turbulent boundary layer is 
indirect. Change in the longitudinal pressure gradient, from a 
positive to a negative value, leads to considerable deformation of 
the velocity profiles and is clearly aeen from the curves in Fig.7. 

Fron the curve given in Fig.8. it follows that when the velocity 

Card 3/4 . distribution at the outer edge of the boundary layer is 
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approximately linear calculations by the single paraneter method 
are justified. <A more general conclusion gannot be drawn in the 
absence of experimental data relating to other values of the 
second differential coefficient. There are 8 figures and 3 
literature references (Russian). 


ASSOCIATION: Moscow Power Institute (Moskovskiy Energeticheskiy Institut ). 


eee AVAILABLE: Librery of Congress. 
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DEYCH, M.Ye.; ZARYANKIN, A.Yo.: SHERSTYUK, A.N.; DINBYEV, Yu.¥. 


1 | ce etmctm 


Investigation of gate mechanisms of radial-flow turbines. 
~ Nauch.dokl.vys.shkoly; energ. no.4:195-206 '58 - 
(MIRA 12:5) 


: ee , 1, Rekomendovana kafedroy parovykh 1 gazovykh turbin Moskovakogo 


energeticheskogo instituta. . 
"(Gag turbines) 
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AUTHORS: Deych, M.Ye. (Doctor of Technical Science) and 
_— Zaryantcin, A.Yee (Candidate of Technical Scionce) 
TITLE: An Approximate Method of Calculating Terminal Losses in 
. Turbine Blading (Priblizhennyy metod rascheta kontsevykh 
~ poter') | | | 5 
PERIODICAL: ‘ Tsploenergetika, 1958, Hr 9, pp 57 - 60 (USSR) 
ABSTRACT: A great doal of experimental data has been accumulated on 
_ the structure of flow in straight gratings of turbine blades 


_. and on the magnitude of terminal losses. The experinental 
- pesults show that in a straight grating of turbine blades 
there is a complex spatial flow of working substance which 
- @annot yet be caleulated adequately. Existing methods of 
evaluating terminal losses depend on a number of simplifying 
assumptions. . It is, therefore, of interest to attempt to 
dorive a formula for these losses, Formula 16 is then 
. derived: ono of its faators is a function of the dimension-. 
-- * Less velocity, and can be obtained from the curve given in 
Card 1/2 Fig 1, Numerical values of the other two factors in the 
formula can be determined from Fig .2, which gives a graph 
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An Approximate Method of Calculating Terminal Losses in Turbine 


Blading 


‘impulse. ani reaction blading with different values of 


' test results are. tabulated. © 
There are 2 figures, 1 table, 4. literature references 


- ASSOCIATIO 


Card 2/2 © 
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of. oxperimental data for terminal losses obtained Zor 


pitch, height and inlet and outlet angles. It is concluded 
that the coefficients. depend on the flow conditions in the 
boundary layer and on the typo of blading. Allowing that 
the results given in Fig 2 were made in different labora- 
tories with different experimental procedures, the scatter 
of the results is acceptable. Values of the coefficients 
to be: used in the formula that have been derived from the 


(Soviet) 
Nz Teer tatey energeticheskiy Institut (Moscow Power 
Institute : 


- 1. Turbine bladeg~=Performance 2. Mathematica--Applications 
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Approximate method for the calculation of the turbulent boundary layer 
at high epead. Trudy MBI no,302218-231 ‘58, (MIRA 1225) 


1.Moskovskiy erdena Lenina energetocheskiy institut, Kafedra parovykh 
4 gazovykh turbin. 
(Boundary layer) 
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e (Fundanentale in. sersagaanies of axial-flow ecauieel’ 
-Osnovy ssrod‘namiki osevykh turbomashin. Moskva, Gos,nauchno- 
tekhn.izd-vo maskinostroit.lit-ry, 1959. 427 p. (MIRA 12:8) 
(Turbomachine s-~Ae rodynanics) 
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AUTHORS: Deych, M, Ye. Doctor of Technical Sciences, Zaryankin,. _ 
i. Ye., Candidate of Technical Sciences, Filippov, G.A., 
and Za sepin, UM. F., Engineers wae vo as 7 
RIGIR: Methods of Increaging the Efficiency of Turbire Steges 
“with Short Blades , — 
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ees, 


PERIODIOAL: Teploenergetika, 1960, Nr 2, pp 18-24 (USSR) 


- ABSTRACT: The efficiency of the high-pressure parts of large - 
 “ ¢tupbines having fixed and runner blades of improved 3 
profiles and provided with good internal glands and seals 
‘reaches 78 to 80%,. Further improvements in profiling : 
are not likely to give much better efficiency, as 
modern blades already have very low profile-losses. 
However, the efficiency of intermediate high-pressure 
‘gtages can be appreciably increased by special profiling 
of the fixed blades in the meridional plane and by 
using runner dlades with diffuser channels, Meridianal 
profiling is now being developed to give stages of 
constant reaction, In high-pressure stages this problem 
is best solved by trying to reduce the: end losses, In 
order to reduce the end losses in fixed blades, it is 
Card 1/6 necessary to reduce the velocity on sections of maximum 
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i = Methods of Increasing the Efficiency of Turbine Stages with Short 
Blades — 

channel curvature where secondary flows are most marked, 
This ensures turbulent flow and so reduces the thickness 
of boundary layers on the backs of the blading and.on 
the upper and lower walls of the channel, This is 
‘accomplished by profiling the channels along their heissht 
(profiling in the meridional plane), ‘The profiling may 

_ be symmetrical with straight or curved: faces, or. 
asymmetrical with straight or curved generating lines. 
Asymmetrical profiling makes it possible both to reduce 
the end losses and to reduce the radial pressure gradient. 

- Phe present article gives test results on blading with 
‘asymmetrical profiling over the height, both with the 
‘blades mounted in straight rows and on rotors, Fig 1 
gives graphs of the loss distribution over the height 
of a straight row of blades with different shapes of 
‘the upper rim, It will be seen that the best results 
are obtained with asymmetrical profiling beyond the 
position where the curvature of the channel is greatest, 

The reduction in fixed-blade losses by the use of 

asymmetrical profiling is explained by reference to the 


# Card 2/6 
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Methods of Increasing the Efficiency of Turbine Stages with Short 
Blades 


graph of pressure distribution across the profile given 

in Fig 2, It is also pointed out that in the blading _ 
with asymmetrical profiling the point of minimum pressure 
is displaced somewhat in the direction of flow, Hence 
the length of the turbulent section and the preasure 
gradients in it are. somewhat reduced, This has the effect 

of reducing the profile losses, he loss-coefficient 
eurves plotted in Fig 3 clearly show the advantages of 

blades with asymmetrical profiling. over the height, 

_ particularly for short blading. .‘the effect of this 
special profiling is greater when the blades are mounted 

. on.a rotor ‘because the losses at the blade roots are 
particularly reduced, thereby helping to.equalise the 

. velocity distribution, The best shape of profiling is 
then considered, Graphs of loss reduction as a function 

of profiling compression, plotted in Fig 4, indicate 
that the optimum amount of comprassion depends on the 
blade length, The shape of the compression. curve may 

ae be based on calculation of the flow potential in the 
Card 3/5 channel, A diagram of a profiled channel with three 
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Methods of Increasing the Efficiency of Turbine Stages with Short 
Blades 


_ different nese of eanvedeion is. given in Fig 5, and 
- calculated and experimental velocity distributions over 
-@ straight arrangement of blading caps TS-2A is given 
in Fig 6. It will be seen that agreemont between theory 
. and experiment is good, Tests on intermediate-stage 
fixed blades with diffuser inlets showed that under 
static conditions their use does not influence the 
effect of asymmetrical profiling over the height, Test . 
ma - results are plotted in Fig 7 and it is considered that ~ 
rf the use of fixed blades with a complicated shape of 
a - outer rim increases the efficiency of intermediate 
. ptages with short blades, Further information about 
- the use of fixed blades with asymmetrical profiling 
was obtained by testing groups of stages in the experi- 
‘mental steam turbine’ of the Moscow Power Institute, 
All stages have the same mean diameter of 400 mm; the 
other dimensions are tabulated, Testis were made on 
_six stages of various blade lengths, Some were made 
ss with fixed blades profiled over the height and some 
Card 4/6 . with ecco blades, All the diaphragms were welded, 
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_ the difference between the reactions at the root and tip, 
‘The value of the outlet area of the guide vanes may be 


Card 5/6 


‘The tests covered a fairly wide range of velocity ratio 
ond heat drop, The results, plotted in Fig 8, indicate 
“that at optimum velocity ratio the stage with profiled 
blades has 2% higher efficiency with a blade length of 


. Asymmetrically-profiled blades continue to offer 


_ the variations in static pressure distribution over the 
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25 mm, and 3% higher with a length of 15 mm, The 
relative increase in efficiency by the use of 
asymmetrical profiling is 2,5% and 3,9 to 4% respectively, 


advantages when operation is not at the designed - 
conditions, as is explained by reference to other in 
curves on Fig 8,.. Important results were obtained on 
measuring the reaction in the blade root and tip. 

sections, The use of asymmetrical profiling reduces 


pitch in the sections, As will be seen from the graphs 
plotted in Fig 9 there was also a marked reduction in 


calculated from formula (1). An approximate method is 
given for calculating ‘the asymmetrical profiling, using 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9" 


2001 


Pree 


"APPROVED FOR RELEASE: 03/15/ 


CIA-RDP86-00513R001963910003-9 
nen oe pee ts 


Ss aes ares ae es 


eK 


SOV/96-60-2-3/24 


. Methods of Increasing the Efficiency of Turbine Stages with Short 
Blades 


_. Eq (2). It is concluded that asymmetrical profiling of 
the fixed blades across the height helps to give stages 
- with constant reaction over the radius, In stages 
with very short blading any profiling of the channels ea 
_ over the height undertaken to reduce the difference in 
reaction should also be designed to reduce the end 
.. losses, The method of asymmetrical profiling that is 
- proposed in this article solves these two problems. | 
“There are 9 figures, 1 table and 4 Soviet references, 


ASSOCIATION: Moskovskiy energeticheskiy inatitut (Moscow 
———Power Institute) — reste 
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| ~ 8/024/60/000/02/010/031 
: bec. oh | E194/E155 | 
~ AUTHOR: Zaryankin, A.Ye. (Moscow) 
TITLE: Terminal Losses in the Nozzle Equipment of Radial 
~ s  . furbines 4? | ak | 
. PERIODICAL: . Izvestiya. Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
- Mauk, Energetika 1 avtomatika, 1960,Nr 2, pp 67-72 (USSR) 


ABSTRACT: The article opens with a general discussion of losses when 
: fluid flows in turbine bladingajeIt is shown that the | 
terminal losses. include Petstion losses on the walls, 
losses due to secondary flows and losses due to 
compensating movement at the ends of the blades. Any 
- Changes of conditions or geometry that have the effect of 
increasing the transverse pressure gradient in the duct, 
_ or of thickening the boundary layers, increase the 
-- terminal losses. Accordingly, a satisfactory numerical 
_ evaluation of terminal losses cannot be obtained by 
* considering one-dimensional or even two-dimensional flow, 
whilst the difficulties of making calculations on 
~~“ gomplicated three-dimensional flow have not yet been 
“overcome, In this article, the theory of dimensions and 


ee - extensive experimental data are used to evaluate the end 
losses, In the general case, they may be represented by 
a SE ae yreke aes = : : : = a = ' _ re , mis 
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. the functional relationship of formula (1). ‘This 
expression is considered from the standpoint of the 
theory of dimensions and is rewritten in dimensionless 
form in expression (2). Here the unknown function 

- depends on two parameters that are geometrical and two 
that relate to conditions. Extensive experimental 
evidence indicates that terminal losses depend mainly on 
blade geometry and are usually little affected by . . 
conditions, Accordingly, expression (2) is resolved 

. into a Taylor series and if angles are also replaced by 

. trigonometrical functions expression (3) is obtained. 
The method of obtaining the coefficients of this series 
is then explained. In the first place, the expression 
(3) is rearranged in the form of a series of powers to 
give expression (4%); the coefficients:in this expression 
can still only be determined experimentally. If only 

. , the quadratic term of the series is considered the 
- Gard absolute value of the terminal losses is given by 


4. = bf,”~—S«~S pression (5), which is‘developed in various ways to A 
, obtain formula (19) for the terminal losses in the V4 
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“nozzle blading of a radial centripetal turbine, If it 
is assumed that flow in the boundary layer is turbulent, 
the end-loss formula may be simplified to the form of 
- expression (26), As reliable data are not available for 
blading with a fully turbulent layer, it is difficult to 
assess. the coefficient entering into this expression, 
and an approximate value is accordingly recommended. 
Analogous formulae are easily obtained for radial . 
blading with flow from the centre. In this case, 
represented in Fig 3, the flow takes place with a 
. positive pressure gradient so that the stability of the 
boundary layer is.much lower and it is necessary in the 
. calculations to use formulae for integral characteristics 
_of a turbulent boundary layer. Expression (24) is then 
obtained for the terminal losses in this case. If it is 
‘assumed that the value of the coefficient B in Eqs (20) 
and (24) is the same, then these formulae may be used to 
‘Garg 8 88e88 the increase in terminal losses in radial blading 
3/6 with flow from the centre, In particular cases the 
ae losses can easily be double those with flow towards the 
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centre and the analysis clearly shows the advantage of 
nozzle equipment in radial turbines with flow towards 
- the centre, From the structural formulae for terminal 
- losses that are derived it may be concluded that the 
- Value of. the terminal losses may be much reduced by 
-.... taking steps to reduce the thickness of the boundary 
Gard layers. Certain recommendations are made to this ond, 
b/t _ There are 3 figures and 3 Soviet references, 
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‘MITLE;°- - An Instrument for Measuring the Torque, Speed and 
' Power on High-Speed Turbines 


-PERIODICAL: Energomashinostroyeniye, 1960, No. 5, pp. 43-49 


- PEND: - - « In development work’ on blading very high speed 
“experimental: turbines are used,.and the customary methods of 


in such cases to measure torque in tarms of the angular strain 

of the rotating shaft, but when the speed is of the order of 

35 000 r-p-em. it is very difficult to take current from moving 
contacts on the rotor. An investigation of the operation of the 

various pickups carried out in the Moscow Power Engineering 

Institute showed that satisfactory results may be obtained with 
induction pickups, which are easily fitted to-both experimental 

and, regular production turbines. Impulses from these pickups can 

Geet oe to measure both torque and speed. Two toothed magnetic 4 
ard 4 a a ; 
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An Instrument for Measuring the Torque, Speed and Power on 
High-Speed Turbines = 


discs are fitted to the rotating shaft and as they turn they 
induce impulses in the pickups. When there is no strain and the 
 ghafts are not twisted, the pickups are arranged with a phase 
displacement of half the pitch of one of the teeth in the disc. 
As the machine is loaded and the shaft twists the phese relation- 
ship between the two series of impulses alters and is measured. 
The instrument has two shaping circuits, each containing an 
amplifier, a limiter, a differentiating circuit and an impulse 
generator. ‘This shaper circuit serves to amplify the pickup 
signal and to convert it into a signal of standard shape with a 
- steep wave-front. There is a comparator device that measures the 
phase relationship between the impulses. The same pickups are 
used for speed measurement. The output of the shaping circuits 
49 applied to a trigger, which is a switching device controlling 
the charging and discharging of capacitors. The mean charging 
current of the capacitors is proportional to the speed. The 
reliability of the feasurements depends on the construction of the r 
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High-Speed Turbines : 
pickups» The pickup pase is made of permalloy sheet 0.1 mm thick 
clamped between two diamagnetic holders; 4t carries 4 measuring 

coil of 100-500 turns. The output of the measuring coils has & 

saw-tooth ywave-shape y the amp 
A schematic circuit of 
‘units, namely, the shaping unit, + 


briefly described. An experimental rig 
, tor ariving the shaft with 
toothed discs which in turn drove 4 generator, using special 
ag such that 4@ calibration curve a 
as a function of the ra 
pickup displacement, ag plotted in Fig. 7+ The graph shows a 2 
Linear relationsnip between the snetrument reading and the phase 
aisplacement- In messuring tor an electronic dynamometer 
good results could be obtained by using torsion couplings; the a 
_ design of which 18 priefly described. In preliminary tests the | ey 
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sensitivity was 100 microns displacement over the full scale, - 
corresponding to a maximum angle of twist of 0.1°; however, the 
readings were not stable and depended on the speed of the disc. 
When the sensitivity was reduced to 0.5° of twist for full scale 
the readings were stable and independent of speeds. Good results 
can also be obtained using photo-electric pickups with the shafts 
rotating at any speed, including low speeds. In some cases the 
toothed wheels may be replaced by magnetic inserts of various 
kinds:: the load on the flexible couplings of a turbine type BK-I00 
(VK--100) can be measured in this way. By using the instrument on 
power station turbines feeding into a common system it is possible 
to investigate transient processes in the machines when the syst~ 
em load. changes, and to obtain satisfactory data about the opera- 

. tion of the governor systen. There are 8 figures and 3 references; 
1 Seviet and 2 non-Soviet. 
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. TITLE: Increasing the Efficiency of Short Turbine Runner Blades” 
_ PERIODICAL: Teploenergetika, 1960, Nr 8, pp 51-56 (USSR) 

ABSTRACT 3 Work published in Teploenergetika, 1956, Nr 6, and by 
Nippert in Germany in 1929 has shown that if the angle 
through which a flow turns in a channel is great and the 

; static pressures at inlet and outlet are not very 

i es different, the losses due to secondary flow in curved 
ducts and in short blades are not minimum when the flow 
is steadily constricted. Nippert showed that when the 
“flow is. turned: through a large angle, the use of 
expansion fcllewed by constriction of the ducts between 
the blades greatly reduces the terminal losses. The 
theoretical problem is very somplicated and it is beat 
to determine the optimum velocity distribution by 
experiments, Tests were made on the Moscow Power 


Institute blading for subsonic speeds details of which 
are given in Table i. These profiles are intended for f~ 
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short blades and were obtained by cutting back the 
concave surfaces in such a way that the channel between 
the blades first expands then contracts. The convex. 
surface of the blade is left unaltered, Typical duct 
dimensions for blades shapes TR2A and TR-2Ak are 

- ghown in Fig 1. In the new blades the inlet section 

is greater than the outlet section and the maximum 
section at the middle of the blades is greater than the 
‘inlet section, With blades of this type, the 
variations in channel section are, of course, affected 
by the pitch and angle of installation of the blading. 
Tests were made with blades of various heights and 
various ratios of maximum inlet and discharge widths. 
The range of variation of the main geometrical 
characteristizs for blades of group Ak are shown in 
Table 2. The tests were made in the wind tunne}! of 
the Mostow Power Institute with nozzles ranging from 
20 to 50 mm high. The advantages of an expanding 
and constricting channel for short blades was confirmed 
by experiment. .Prassure diagrams for channels of 14 
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different shapes with blade type TR-2A are shown 
in Fig 1... The results are discussed and it is 
' concluded that there are three causes of the reduced 
terminal losses in blades with expanding and constricting 
channels, namely: the direction of the flow is altered 
. _. at. the lower mean speed; at the outlet section where 
! secondary flows are intensified, the channel is 
constricted so that longitudinal pressure gradients 
are increased; in sross-section the length of the 
: . expanding section of the channel on the back of the 
i ont ; blade is reduced as the point of minimum pressure is 
_ displaced in the direction of the flow. As will be seen 
from Fig 2, absolute values of loss factors -in blades 
with channels of this type are reduced and, morcover, 
the distribution of losses cover the height and pitch is 
. more uniform, Graphs showing the relationship between 
_the loss factor of the blading, the height and the anglo 
of inlet are shown in Fig 3 for various kinds of blade. 
Ses Curves showing the relationship between the logs factor, 
- Card 3/6 the ratio of the maximum te the inlet section and the 
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height are shown in Fig 4; curves of the relationship 
between the loss factor, the pitch and the ratio of 
the maximum to the inlet section are shown in Fig 5. 
Optimum geometrical parameters for blades of group Ak 
are given in Table 3. ° It will be seen from Fig 5 ani 
. Table 3 that small variations in the ratio of the 
maximum to the inlat section do not appreciably affect 
the losses, the comparativoly marked increasn in 
losses at low relative pitch occurs because the channal 
ts of less suitable shape.. The influence of flow 
conditions on the efficiency of class Ak blading may 
be assessed from the graphs of Fig 6 and Pig ?. 
Fig 6 shows the influence of inlet angle: it will be 
seen that although the inlet losses do not vary much 
with inlet angle ranging from 25 ~o 35° the losses are 
less with blades Ak than with blades A. The influence 
of compressibility and Reynolds number on losses in the 
two types of blading is shown tn Fig 7 and it is shown 
that compressibility does net have an appre:tiabLe VY 
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influence on the losses up to Mach 1. Tests made 
with blades B and Bk are shown in Fig 7b and it 
will be seen that at glightly supersonic speeds the 
presence of an expanding section beyon let has 
a favourable effec the losses. 

that in plades where 

angles, the terminal losses 

py using blades group Ak and Bk W 

‘constricting channels. ‘ lest way © 

blades is to cut back the faces 0 

and B which are widely u 

amount of expa 

on the angle th 


of these blades 
Am (having asymmetrical 


; we ple increase in stage ee 
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efficiency of short. blades. There ara 7 figures, 


3 tables and 7 references, 6 of which are Sovist and 
1 German, 


ASSOCIATION: Moskovsicty energeticheskiy institut 
“ (Moscow ow Power Institute) 
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AUTHORS:  . De ch, M.Ye., Sherstyuk, A.N., Zaryankin, A.Ye., 
3 oa tsenlil M.F., and Frolov, a 
_ ‘TITLE: Investigation of Low Power Radial Turbines 
PERIODICAL: Teploenergetika, 1960, No. 11, p 9 


TEXT; . © This is an annotation of a recent research report by 
MEI. The technique of calculation of radial turbines is considered, 
giving experimental results on determining the influence of the 
nozzle system, the outflow angle of the flow aj and of the twist 
of the runner wheel, on the economics of the turbine. An electronic 
T.p.m. gauge is described. A method is presented of plotting 
profiles of nozzle systems of radial turbines, their geometrical 
dimensions and their experimental characteristics, and also data 
on investigating five runner wheels of various types. A maximum 
Stage efficiency of Noi = 0.32 was obtained. Theoretical 


considerations are given on calculating the end losses in nozzle 
lattices. with a flow from the centre and towards the centre, and 
also certain calculations on determining the optimum chord of 
‘turbine profiles calculated for subsonic and supersonic flow speeds. 
f There are no figures, tables or references. 
Gard 1/1 : - 
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AUTHORS 1 zaryankin, A.Y@e, and Zatsepin, M.F. (Moscow) 
‘TITLE: © “Phe influence ‘cf the radial gap on the efficiency of a 


radial~axial turbine 


‘PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnichesakikh 
nauk, Energetika £ avtomatika, 1961, No.4, pp. 32-36 


TEXT: The radial gap between the discharge edges of the 
nozzle gear and the inlet edges of the runner is often selected 
arbitrarily. On the one hand, aa this gap ts increased the 
velocity distribution bafore. the runner becomes more uniform, which 
reduces the inle+ losses and alse reduces the losses in the ducts 
between the nozzles blades. However, increasing the gap increases 
frictional losses in the flew moving over the end walls of the 
annular ducts, In order to assess the order of magnitude of each 
of these kinds of loss, the flow between two plain walls in the 
annular gap is considered mathematically. Theory and static tests 
on radial turbine nozzles show that at low Mach numbers the flow in 
the annulus moves approximately in logarithmic spirals and the 

MH current lines are expressed in polar coordinates by the relation: 

a Card 1/6 
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where: Lo is the radius of tha discharas. edgss of the nozzle; 
a, is the angle of discharge of flow from the nozzles; xr is the 


instantaneous radius of the line of. flow; g is the polar angle, 
The change of speed alang the flow line is determined by the 


following ‘expressions - 2°. 
. -£ ; : 
oe =2 e axple tg az)- 42) 
eo Pe : ide 


where. Cg is the: spsed at discharge from the nozzles, 

Knowing the fiow lines and the speed, the following oxpression 
between the speed c end the instantaneous length of the segment 
of the. oes spiral contained between radii ro and r is 


eaves by: eae fan =f 
a * ; (5) 


e es : ‘ 
. 9° L- S sin a: 
te re : 


ae t 


a 


The following expression is thin derived for the increased thickness | . 
. of the layer of loss of impuls: along a flow line in “the gap: is fal 
Card 2/ 6 . s . syed 
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a 2 0.3%2 a Se 1 . (8) iE 
3 = : a F oe — 4. ; aa 
hae WY Re, sin a, M (1 + 4,)” 09 


where Ay is the length of the radial gap. From these | 
“expressions the change in impulse loss with change in racial gap 


can be calculated. The curva of 
| MW Reqsinvay = £(Ay > 


plotted in Fig.2 shows that as the gap length increases the thick- 

ness of impulse loss inyer in the gap first increases markedly, 

but later the increass slows off, and when B3 is between 0.3 and 

1, 6° A Rey sina, alters only by 0.05. This shows that 

the gap affects the frictional losses only in the range of B; 

from 0 to 0.3. This characteristic is of general validity as it 

does not depend on the Reynolds number or the flow discharge angle 

Gy. The method of calculating the change in thickness of the 
impulse loss Jayer in the annular gap in any specific case is then ne 


- explained. In particular, a correztion factor k, is derived to 
Card 3/6 
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allow for. the work of pressure forces which is usually not allowed 

for in calculating losses from the final characteristic of the 
boundary layer. The follewing expressicn is then derived for the 
a coefficient of energy loss in the gap: 
= ~ tr “ ‘ 
eS a v4 E 3.6 5) (i ~” 8) Ky (12) 
= 3 = 

: ; 4 


where:: ® is the degres of reaction of the turbi:s; g © P/ry 
is the relative height sf the nozzle gear. To favrilitate 
use of this formula, Fig.2 shows the relationship ' 

5”? k, 4° Re, gin oy - oe oe 
as a - function of the pep length is Po A3/ry. -Tfese curves : 
permit ready calculati:n of addit:ional frictional \osses in the _& 
gap. Similar caleculeions for the turbulent bounlary layer give me ae 
-the following express'wns fer the thitkness of the ‘mpulse loss a 


layers 3 : ¢ 
| : S%% « 2200656 1- aT | hh (13) 


a Re ‘le sin eee l (i+ 


t 
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In using expression (12), 6°* is determined by Eq.(13), 
Comparison of curves plotted by expression (12) with experimental 
data shows gonerally good agrooment but expression (12) gives a 
. greater drop of efficiency than experiment, The reasorsfor this 
"are discussed. As the gap length is increased, the part played by 
antin. ally diminishes ;--since -the: ‘in acceleration >: 
“ mee hea peek a, 


considerable advantage 
, Thus it is recommended to use bladeless nozzle gear at low speeds 
yo When | > 0.10. In other cases it is better to have nozzle gear 
: with blades and a minimum gap; using profiled shrouding, 


There are 5 figures and 3 Soviet references. 
SUBMITTED: March 17, 1961 ; : 
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[Heat exchangers of gas] Teploobmennye epparety gazoturbin~ 
nykh-ustanovok, Moskva, Mosk. energet. in-t, 1961. 107 p. 
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AUTHORS : ~epvanb ens Aalee, Candidate of Technical Sciences, 
atsepin, M.F., and Nikitin, V.N., Enfineers 
TITLE: - An experimental investigation of the radial and < 


radial-axle stages 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Energetika, 
no. 8, 1961, 60-66— 


TEXT: The experiments were carried out with an experimental tur- 
bine type M3V(MEI) shown in Fig. 1. The air was supplied to the 
turbine from a blower ( 1 and 3 atmospheres) and a temperature of 
- 2009G, through the meter nozzle 14. The power developed by the 
turbine was consumed by the three-stage hydro-brake. The demand eles 
for the alr was calculated from or al 


_ © 33 | Be | 7 Be 
__ G =A \/Apor : (1) “hg 
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} where Ap, is the pressure drop on the nozzle, p, - the pressure 
before the nozzle, q, - the temperature. The efficiency and magni- 
tude of the reaction. was calculated from the known expressions 


; : Ag = : ; 10,200 
: 980 G 7, os | (2) 
Lene Pose Po | | 


ee (2 0, 286 py \ 01286 | _ 2% | 
oS og) ig SNEO A Pgh a: . 


ef 
} 
? 


ae card 2/9 | | So } al - 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9 


solaris tee ya gery pea: Ba suais ees eeu 
ociminacei oem — ROMER yee Seed aa 42 ee: 
<“ &=5=— Ss aa". 


| 28572 a 
8/143 617900/008/003/005 a 
An experimental investigation ... D203 D305 ef 


Four stages were investigated in the experimental turbine, differ- 
ing only by the rotors working with the same nozzle apparatus. The 
profile MEI, Ts-2r was taken as a basis, having an anglea, se 


15° with the relative pitch = = 0.64. The rotors are shown. The 

t three rotors had the same peripheries and.the.radi.i blades —— - 
let let. diameter. The.fourth «eel was-.....--- - 
= “curved blades‘ with the outlet edges, 


dal nly: 
of diameter d,= 78 mm. 


‘The number of blades were 16 on the a 
first wheel, 12 on the second and third wheel’and 18 on the fourth % 
wheel. The edges of the first wheel had a varintle angle B, equal 


to’. 56° at the root and 1° at the top. The second: wheel had the 
‘curved outlet edges (8,1 “= 90°), The internal efficiency u, is 


Behe ool che ace eee neg ee -_ ae ae 
. @lso.shown graphically. The best result was obtained with the 


| i 
wheel No, 1 which showed for = = 0.55 to 0.65 an efficiency of ; 
r ra 2 ’ fe) x. « 
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80-83%, and with the improved helix even 84%. The reaction for 
Wheel No, 1 varied considerably with the variation of u_ and was 


~ found to depend on the method of sealing the rotor. A gaph shows 
_ that the lack of sealing on the rear side of the working wheel 
diminishes the reaction by 8%, and with an increase of u_ , there 


C 
is a considerable increase of reaction. The investigation of the 
radial stage No. 4 showed that its efficiency was somewhat lower 
than that of the radial axle stage No. 1, although they had the 


' Bame ratio 92 » and zero curvature at the outlet (C= 0). The 


a . ; 
losses at the outlet velocity in a radial stage were 1.6 times. 
greater than those in a radial axle stage. The dependence of the 


reaction magnitude on the ratio bas for wheel No. 4 wos found to be 
of ee eS Q . 
; 0 
uf different quality. For a’known value of reaction, the output 
and the coefficient of velocity of a radial turbine, the mean 
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anglect, of the outlet of the flow are determined from the follow- 
ing expressions, | 


Bi See ess = 
mt Barly | (4) 
on = 91,59 Y/ (T= py =p) ii | (5) 


where 1 - the height of the nozzle, r, the radius of the outlet 
edges of the nozzle. | 


Cm G 


“Ging, = at z . . 
| 1 ¢, 575 ri LriP I=pyH, (6) 
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is then derived. Denoting y’, in terms of the temperature and 
pressure 


5 LiFe 


ryliPP, VC-p)Ho 


 sinel,= 0, (7) 


is obtained. It follows from Eq. 
on the losses in the nozz 
‘crease of 9. However, 

differs from the local 


ogarithmic spi- 
» There is a further accelera~ 
tion of the flow, wh dpends on the r dius of the 
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nozzle installation and on the relative size of the radial gap. 
The size of this gap depends on the profile type and on the rela- 
1 


tive height of the nozzle apparatus 1, = = . The increase of the 
1 


flow width of the gap is accompanied by an increase in losses, 
caused by internal friction and the friction against the face wall 
of the ring gap. With an increase of the gap, the role of tempe- 
rature drop in the nozzle apparatus decreases, whereas the tempe- 
rature drop in the ring gap increases. It follows that with good 
aerodynamic profiles with small relative heights 1,¢0.1, a sharp 
decrease of the optimal gap takes place. The experiments resulted 
in the following conclusions: 1) The investigated curvatures of 
the outlet blade-~edges proved their useful justification; 2) A 
comparison.of the radial axle and radial stages showed that with 
a good profile, their efficiency could be of the same oder; 3) 


Besta, ‘i ; 
Bane ee eons eran Sawiatiaes , 
Salk SN ee SRE DODO FON Po ce SSS Ne ee A 


7} 

| 

ry | 

The theoretical and experimental investigation of the influence =o 
of the radial gap showed that its increase under the specified ae 
conditions could be fully justified. There are 6 figures and edt 
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formance of air bearing 
the Hoskovakiy energetichcakiy institut (Hoscow Power Engineering’ Tnati- 
tute) on a graduated bronze “pualang. | A specinlly built ; . 
-upod. It included an uir feed : 
air turbine, a group pressura Cag 
~° 48 spots in tho air gaps an indexed divl indicator showing the verbiont 
tively expressing the factors affecting the bearing capacity wis derived. 
>. Winimua possible caps sh vy bocause this sharply 


‘pext: Factors. uffecting the per’ 
shaft in a steel 
‘experimental rig was d oyster twith ao snelh 
ego gimultancously rocording pressure in 
motions of the shaft, and an electronic rpm counter. A formula qurlita- 
ould bo used in air bonring 
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a AL the eccentricity is too high and there is a ‘danger of the shaft con- 
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J pulted in the load opto vein; uniformly distrivuted along the ale Ct 
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where C4, and cy, is the peripheral projection of the absolute velo- 


cities; u is the peripheral velocity at inlet and discharge from the 
‘“dise; Cy is an arbitrary velocity corresponding to the heat trans- 
Ler available. Since this equation is generally complex, the study 
is made on a stage with relative velocities connected by the rela- 
tion Woy = W4- The effect of disc losses on turbine stage efficiency 


~ is largely a function of the degree of radial orientation of the : 
disc and the blade angle. The effect diminishes markedly with a ie 
small entry-to~discharge diameter ratio v and increased blade egress'” : 
angle. In radial-~axial- and radial stages with a geometric parame- 
ver Vv < 0.4 the straight radial blade with egress angle 90° is the 
‘most effective and the profile is significant only for v>0.4. Ra-~ 
dial stage efficiency is best served by designing for minimum reac- 
tivity taking p = (1.1 to 1.2) x, (1 ~ 92), where x, is the ratio of 


peripheral speed at the tip of a dise to the arbitrary velocity Co 
There are 5 ‘figures. ' . 


ASSOCIATION: Moskovskiy ordena Lenina energeticheskiy institut (Mos- 


es ; cow ‘Order of Lenin' Institute of Power Engineering) 
_SUBHITIED: May 4, 1961 
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(Diffusers) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9" 


- "APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9 


“Rig RS is RE, WE SPT GEES PHS UE to ER MEW Od Ie whee Gia ek at 


3755 7 
$/096/62/000/005/001/009 
| E194 /E454 


AUTHORS: . Zaryankcin, A,Yee,. Candidate of Technical Sciences, 
Sherstyuk, A.N., Candidate of Technical Sciences, 
‘Zatsepin, M.F., Engineer 


TITLE s Some ways of increasing the officiency of mixed flow 
es: turbinos 


PERIODICAL: Teploenergetika, no.5, 1962, 32-35 


TEXT: At low pressure ratios (1.7 to 1,8) the efficiency of 
mixed flow turbines is around 80%, which it is important to 
increase because small gas turbines of this type are widely used, 
When the ratio of the blade width to diameter is below 0.05 
appreciable losses occur at discharge from the nozzles and runner 
and due to dise friction. Nozzle officiency can be. increased by. 
meridional profiling, that ismachining .the blade with a twist in it, 
- which reduces the speed and final pressure drops in the region of 
maximum curvature of gas flow. However, in some cases ie 
meridional profiling, whilst reducing the losses at subsonic speeds 
may increase them at stipersonic speeds and whilst potentially very 
. advantageous, the subject requires much further experimental study. 
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Under cortain conditions the use of profiled shrouding in an 
exoerimental turbine increased the cfficiency by 4%, When the 

blades are very wide the spatial distribution of flow bocomes 
important and under unfavourable conditions, although the flow is 
generally. convergent, there: may be divergent regions in the runner 
and the discharge velocity distribution may be very irregular, 
particularly when discharge velocity losses are high. 

Meridional guide vanes are usually designed to ensure the 
requisite change in cross-sectional area, but it is also important 
that they be smooth and with gradual changes of curvature, The 
runner blades too should have very gradual changes of curvature 
and should not have straight sections which eran give rise to zones 
of divergent flow. Runner friction losses may be reduced by 
increasing the pressure drop. in the stage. The value of the 
angle ay at which the flow breaks away depends mainly on the 
number, of blades and relatively little on the. twist of the 

- discharge edge or the shape of the meridional guide. Discharge 
velocity losses may be high ina radial-axial stage even under 
design conditions ‘and, therefore, the velocity of discharge should 
Card 2/3 7 
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be converted in the subsequent diffuser section. If the 
', turbine discharges to atmosphere a diffuser can reduce the 
. pressure behind the runner so increasing the actual stage heat drop 
and increasing stage efficiency. Axially symmetrical diffusers 
directly beyond the runner are best but the discharge flow is often 
irregular and then diffusers which operate well under uniform flow 
conditions are not always best. For instance, in practical tests vi 
.a curved diffuser was found better than a conical one although 
static tests showed them to have equal performance, There ara 


7 figures. 
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“1 > theory of turbines 


"PURPOSE AND. COVERAGE: “This book ds intended ‘for-engineers-and turbine specialists: ...._.ae 
fa concerned with the design of radial-flow turbines. It also may be useful to Ae 
'° students at power and machine-design vuzes in their study of turbine machinery. 
The fundamentals of the theory and design of radial and radjal-exial-flow 7 
turbines are presented. Special attention is paid to single-ctage low-power 


= radialeaxjal-flow turbines, which have found wide application in rpcent years. : 
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~based--on-the-theoret? al_research_of tha authors and of other Russian | 
and foreign specialists. "Te containa experimental material, basicslly-that. of 
the euthors; on the testing. of nozzle apparatuses .and turbine stages and the 
< 4nfimence of their geometry oh.the efficioncy of stages. This book represents — 
“one of. the first attempts to systematize the theory of radial-flew turbines, 9. 
«. and contains only aerodynamic-design problems associcted with redial-flow turbiness ~~ 
- Engineer NM. Pe Zatsepin helpsd. prepare paragraph 43, Chapter VII, and, together. 
with Engineer Yu. N. Dineyev, assisted with the experimental work. Engineer . de 
/ uL. Bs. Frolev was responsible for the development and application cf the measure— ~. 
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